SERUM ALBUMIN COMPOSITIONS FOR USE IN 
CLEANSING OR DERMATOLOGICAL PRODUCTS FOR SKIN OR HAIR 



This application is a continuation-in-part of co-pending U.S. application Serial No. 
09/616,962, filed July 14, 2000. 

FIELD OF THE INVENTION 

This invention relates in general to the use of a senjm albumin composition as a 
cleansing or dermatological agent, and more specifically relates to the use of serum 
albumin, preferably human serum albumin produced by recombinant means, in 
shampoos, soaps, creams and oils for cleansing or dermatological use which will allow 
the albumin to be absorbed In the surface of skin or hair and replenish its structure as a 
natural component and which can be used safely and effectively with reduced likelihood 
of allergic reaction. 

BACKGROUND OF THE INVENTION 

The serum albumins belong to a multigene family of proteins that includes alpha- 
fetoprotein and human group-specific component, also known as vltamin-D binding 
protein. The members of this multigene family are typically comprised of relatively large 
multi-domain proteins, and the serum albumins are the major soluble proteins of the 
circulatory system and contribute to many vital physiological processes. Serum albumin 
generally comprises about 50% of the total blood component by dry weight, and as such 
is responsible for roughly 80% of the maintenance of colloid osmotic blood pressure and 
is chiefly responsible for controlling the physiological pH of blood. 



The albumins and their related blood proteins also play an extremely important role 
in the transport, distribution and metabolism of many endogenous and exogenous ligands 
in the human body, including a variety of chemically diverse molecules including fatty 
acids, amino acids, steroids, calcium, metals such as copper and zinc, and various 
pharmaceutical agents. The albumin family of molecules are generally thought to 
facilitate transfer many of these ligands across organ-circulatory interfaces such as the 
liver, intestines, kidneys and the brain, and studies have suggested the existence of an 
albumin cell surface receptor. See, e.g., Schnitzer et al., P.N.A.S. 85:6773 (1988). The 
albumins are thus involved in a wide range of circulatory and metabolic functions. 

Human serum albumin (HSA) is a protein of about 66,500 kD protein and is 
comprised of 585 amino acids including at least 17 disulphide bridges. As with many of 
the members of the albumin family, human serum albumin plays an extremely important 
role in human physiology and is located in virtually every human tissue and bodily 
secretion. In fact, human serum albumin appears to be the largest single natural protein 
component of skin, and approximately 40% of extravascular albumin is located in the 
skin. Further, as indicated above, HSA has an outstanding ability to bind and transport a 
wide spectrum of ligands throughout the circulatory system including the long-chain fatty 
acids which are othenwise insoluble in circulating plasma. The atomic structure and 
particular details regarding the binding affinities of albumin and the specific regions 
primarily responsible for those binding properties have been previously determined as set 
forth, e.g., in U.S. Ser. No. 08/448,196, filed May 25, 1993, now U.S. Patent No. 
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5,780,594 and U.S. Ser. No. 08/984,176, filed December 3, 1997, now U.S. Patent No. 
5,948,609, both of which are incorporated herein by reference. 

In the field of moisturizing and conditioning products for use on human skin and 
hair, although there have been hair conditioning products which use hydrolyzed proteins 
as active components, there has been no prior use of human albumin, specifically 
recombinant human albumin, as an active component of soaps for use as shampoos and 
in hand and body cleansing. Moreover, the use of hydrolyzed proteins has not 
significantly increased the effectiveness of the cleansing and conditioning products 
containing such hydrolyzed proteins because these proteins are grossly denatured and 
do not represent replacement of natural non-denatured and specific proteins of interest in 
skin and hair. Even further, other prior art products have focused on moisturizers and 
other similar products which utilize urea or lanolin based additives which once again do 
not provide adequate replacement of the natural non-denatured serum albumin proteins 
in skin. 

There is thus a significant need to develop safe and effective cleansing and 
conditioning products which can provide absorbable non-denatured serum albumin to 
replace the natural protein and thus improve conditioning and treatment of hair and skin, 
and yet which can be used safely and effectively with a reduced risk of allergic reactions. 
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SUMMARY OF THE INVENTION 

Accordingly, it is thus an object of the present invention to provide a novel skin and 
hair treating composition which utilizes human serum albumin, and more specifically 
which comprises recombinant human serum albumin. 

It is further an object of the present invention to utilize recombinant human senjm 
albumin as a cleansing, cosmetic or dermatological agent for human skin and hair which 
can replace natural albumin protein in the tissues in a safe and effective manner. 

It is still further an object of the present invention to provide a composition for use 
in cleansing, conditioning and moisturizing skin or hair which can be used safely and 
effectively with a reduced risk of causing an allergic reaction. 

It is even further an object of the present invention to provide albumin 
compositions which can be used as soaps, shampoos, creams, oils, lotions, gels or gel- 
based ointments, or any other form that is suitable for administration to skin or hair. 

It is another object of the invention to provide suitable albumin-based compositions 
which can be used in solutions, creams, gels, ointments and the like for application to skin 
wounds so as to soothe the skin and promote healing, and to enhance wound 
debrisment. 

These and other objects are achieved by virtue of the present invention which 
provides a hypoallergenic cleansing, cosmetic, conditioning or dermatological 
composition for treating skin or hair which comprises serum albumin in an amount 
effective to achieve cleansing, conditioning, or other beneficial cosmetic or dermatological 
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purpose for skin or hair, along with a suitable cleansing, conditioning, cosmetic or 
dermatological agent, vehicle, carrier or excipient. The hypoallergenic albumin 
compositions of the invention may be in any suitable form for treating skin or hair, such as 
a soap, shampoo, cream, oil, lotion, gel, gel-based ointment, and the like. The serum 
albumin compositions are preferably prepared using recombinant serum albumin and are 
useful in that they allow the albumin to be absorbed in the surface of skin or hair so as to 
replenish its stmcture of these tissues when utilized as a cleansing, cosmetic or 
dennatological agent. The compositions of the present invention will provide cleansing, 
cosmetic or dennatological compositions that can be used safely and effectively with 
reduced likelihood of allergic reaction. 

These and other features of the present invention as set forth in, or will become 
obvious from, the detailed description of the preferred embodiments provided 
hereinbelow. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In accordance with the present invention, a skin and hair treating composition is 
provided which comprises serum albumin in an amount effective to achieve or enhance 
cleansing, conditioning, or other beneficial cosmetic or dermatological purpose for skin or 
hair, along with a suitable cleansing, conditioning, cosmetic or dermatological agent, 
vehicle, carrier or excipient. By effective amount is meant the amount of serum albumin 
used in the composition which will achieve or enhance a beneficial cosmetic or 
dennatological effect for skin or hair, such as cleansing, conditioning, moisturizing, etc.. 
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as would be readily understood by one skilled in the art. Accordingly, the actual amount 
of albumin used in the skin and hair treating compositions in the present invention will 
vary greatly depending on the type of albumin used, the desired effect, and the type of 
cosmetic or dermatological agent, vehicle, carrier, excipient, or other suitable cleansing or 
conditioning material used in the composition. 

For example, in preparing compositions using a liquid soap base as the earner, 
concentrations of albumin preferably range from 1 mg/ml to 60 mg/ml of the liquid soap 
base. However, depending on the specific purpose of the compositions or solutions of 
the invention, e.g., skin moisturizing, hair conditioning, shaving lotion, the amount of 
albumin used may vary, and can be adjusted based on the desired strength of the 
composition or solution. Accordingly, compositions in accordance with the invention can 
be prepared using albumin in concentrations as low as about 0.01 mg/ml or as high as 
about 250 mg/ml, which will again depend on the desired application and the nature of 
the carrier or base into which the albumin will be incorporated. 

In another embodiment of the invention, a skin-treating composition can be 
prepared by incorporating an effective amount of albumin in a base of a material 
commonly used in cleansing or skin treating compositions, e.g., glycerin. In a preferred 
embodiment, a 10-60% glycerin solution, preferably about 15%, containing about 1-60 
mg/ml of recombinant serum albumin, preferably about 40 mg/ml, can be prepared and 
employed as a treatment for chapped hands by application directly to the skin. The 
composition of the invention if useful in providing substantial softening and alleviation of 
chapped hands and other minor skin disorders. 
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In the preferred embodiment, the compositions of the present invention can be 
prepared by direct addition of the albumin to the cosmetic or dermatological agent or 
carrier, such as a liquid soap base, and the albumin may be added in any appropriate 
form, e.g., solid, freeze-dried, etc. With regard to the form of albumin useful in the 
compositions of the present invention, it is particularly preferred that human serum 
albumin be employed in these compositions, and preferably a recombinant serum 
albumin is used, such as those previously disclosed in U.S. Patent No. 5,780,594 and 
U.S. Patent No. 5,948,609, both of which are incorporated herein by reference. The 
albumin used may be in whole form or may be in the form of relevant fragments, such as 
particular domains, subdomains, etc., including those that have been disclosed in the 
patents referred to above. In addition, a modified or truncated human albumin such as 
disclosed in co-pending U.S. patent application Ser. No. 09/616,962, incorporated herein 
by reference, my also be utilized in the invention. As set forth in the co-pending 
application, the serum albumin may be one that has at least a one-amino acid truncation 
at its n-terminal end, or any other mutation at the n-terminal end which is sufficient to 
cause steric hindrance at the n-terminal end so as to reduce or eliminate the albumin's 
affinity to trace metals. Still other forms of albumin may also be suitable for certain 
applications. 

As indicated above, the skin and hair treating albumin compositions of the present 
invention may take on a variety of fonns which may be suitable for use as a cosmetic or 
dermatological agent. Such embodiments would include soaps, both liquid and dry 
forms, shampoos, oils, moisturizing cream, skin cosmetics, hand lotions, shaving creams. 
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gels, gel-based ointments or any other application where the goal is treatment or 
conditioning of skin or hair. These forms are all well known in the art, as is well known the 
many conventional methods of preparing these cosmetic and dermatological fomis which 
could be utilized to prepare the cosmetic, conditioning or dermatological compositions in 
accordance with the invention which contain an effective amount of serum albumin, 
preferably in recombinant form. Again, all of these cleansing and/or cosmetic forms in 
accordance with the invention will be comprised of an effective amount of albumin in a 
suitable base, i.e., an amount effective to achieve a desired cosmetic, cleansing, 
conditioning or dermatological purpose, as would be appropriate for the desired cosmetic, 
cleansing conditioning or dermatological application. 

In addition, in accordance with the present invention, the albumin compositions of 
the present invention may also be utilized to promote soothing and healing of damaged 
skin or skin wounds, and thus may be used in sterile form as an emollient for treating 
such conditions. Similarly, the compositions of the invention may be used to promote the 
reduction or softening of scar tissue or for general wound debrisment, and in these cases 
it is desirable that the composition be made sterile in any conventional manner known in 
the art. One suitable possibility would be the preparation of sterile solutions in the form of 
gauze pads or other medical applicating forms that can be sealed to ensure sterility, and 
opened only at the time of use. Other suitable ingredients, such as physiologically 
acceptable anti-bacterial ingredients, may also be added to the sterile compositions as 
would be suitable for a desired application to skin. 
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The advantages of the present invention are exemplified in that conditioning, 
cleansing, skin softening, wound healing or debrisment, etc. using these albumin 
compositions and formulations will be enhanced and superior to formulations which do 
not include albumin because the compositions of the invention will allow for superior 
treatment of skin and hair using the largest single natural extracellular protein component, 
namely serum albumin. In addition, these compositions are highly desirable because 
serum albumin, particularly human serum albumin, may be produced recombinantly so as 
to be extremely safe in that it is non-blood derived and thus free of animal-derived 
pathogens. The preferred compositions of the present invention will also be 
hypoallergenic so as to reduce or eliminate the possibility of causing an allergic reaction 
upon application of the compositions. 

The compositions of the present invention can thus be made simply and 
inexpensively using conventional ingredients and methods currently used in the 
conventional preparation of cosmetic or dermatological products such as soaps, 
shampoos, conditioners, moisturizers, etc. As indicated above, in the desired process, 
the albumin may be added directly to the cosmetic or dermatological base, such as by 
dissolving the serum albumin in a liquid soap base when it is desired to prepare a soap 
composition in accordance with the invention. However, as would be well known to those 
skilled in this art, there are numerous conventional processes that may be used to 
prepare the desired cosmetological or dermatological agent, and any suitable variety of 
these techniques may be employed to prepare the desired compositions in accordance 
with the invention. 
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Similarly, the present compositions will be useful in a variety of cosmetological and 
demnatological purposes, including as a cleanser, skin moisturizer, shampoo, shaving 
cream, etc., and the use of these forms of the invention will be by topical application in the 
conventional manner for the use of these products. The products obtained using the 
albumin compositions of the present invention will be superior to conventional 
conditioning, cleansing or moisturizing products in that they will have an enhanced 
cleansing, conditioning or moisturizing effect due to the use of the albumin. For example, 
shampoo formulations using the compositions of the present invention appears to reduce 
itching of the scalp and may prevent or reduce dandruff as well. In addition, the 
compositions of the invention provide effective skin softening and moisturizing products, 
and can be utilized as shampoos and conditioning agents which help add body and make 
hair more manageable. 

Accordingly, the compositions of the present invention can be used to create a 
wide variety safe and effective cosmetic and demnatological products which have superior 
qualities when used as skin and hair treating agents. In addition, the compositions will be 
hypoallergenic and thus will reduce or eliminate the likelihood of causing an allergic 
reaction when used. 

It is thus submitted that the foregoing embodiments are only illustrative of the 
claimed invention and not limiting of the invention in any way, and alternative 
embodiments that would be obvious to one skilled in the art not specifically set forth 
above also fall within the scope of the claims. 
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in addition, the following examples are presented as illustrative of the claimed 
invention, and are not deemed to be limiting of the scope of the invention, as defined by 
the claims appended hereto, in any manner. 

EXAMPLES 

EXAMPLE 1 : 

Compositions in accordance with the present invention were prepared by 
dissolving various concentrations of recombinant human serum albumin in an 
inexpensive conventional liquid soap base. These compositions were prepared by the 
direct addition of from 1 mg/ml to 60 mg/ml of recombinant human albumin in freeze-dried 
form to a liquid soap base, and the albumin dissolved immediately in the soap. The lower 
concentrations produced an interesting gelling effect on the soap which may also be 
desirable in product fonnation. 

EXAMPLE 2 : 

Experimental use of the compositions of the present invention was made with five 
individuals who used the soap of Example 1 to wash their hands. All of the participants 
noted an immediate and distinctive difference in the texture and softness of the skin after 
drying their hands. In addition, preparations of the liquid composition were taken home 
by four individuals for trials to examine the conditioning properties when used as a 
shampoo or conditioner. All individuals noted a unique conditioning effect on the hair as 
well as a moisturizing effect on the skin. It appeared that the formulation of the invention 
reduced itching of the scalp and prevented dandruff formation as well. 
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The composition of the invention was thus used as a soap, a shampoo and a skin 
softener, and all were observed to have enhanced properties of softening, cleansing 
and/or conditioning. 

EXAMPLE 3 : 

A composition in accordance with the present invention was prepared using a 15% 
glycerin solution into which 40 mg/ml recombinant human albumin was dissolved. The 
solution was applied to the left hand of an individual having chapped hands, leaving the 
right hand without treatment. The individual noticed a marked difference between the skin 
of the two hands. The skin of the treated hand was substantially softer than the right 
hand and healed rapidly despite repeated washing and no additional treatment. The 
solution had been applied sparingly but seemed to be rapidly absorbed by the skin. Once 
again, the compositions of the present invention were shown to be effective in achieving 
dennatological benefits with regard to healing and softening of skin. 
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